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Background 
Asthma affects five million people in the UK and costs the National
Health Service (NHS) in excess of £1 billion. Although
pharmacotherapy is effective, outcomes remain suboptimal. Many
patients have concerns about taking regular medication. Surveys of
complementary and alternative medicine show high levels of use,
with breathing modification techniques being among the most
commonly used non-drug treatment. A systematic review found
that 30% of patients reported using breathing techniques to control
their symptoms.1
Asthma encompasses a variety of phenotypes, and different
therapeutic approaches may be effective in different patients.2
Symptoms attributed to dysfunctional breathing are more frequent
in people with asthma than in the general population.3,4 Recent
studies have suggested clinically important effects for people with
asthma from physiotherapist-administered breathing exercises.5-7
The most recent systematic review of the effectiveness of
physiotherapist-taught breathing training for asthma, published in
2009,8 stated: ‘Breathing exercises, incorporating reducing
respiratory rate and/or tidal volume and relaxation training, should
be offered to patients to help control the symptoms of asthma and
improve quality of life (Grade A)’. Most of the studies contributing
to the current evidence base have involved face-to-face
interventions, but two preliminary studies have investigated the use
of videotaped or DVD-provided instructional interventions,9,10 with
some evidence that this modality may also be effective. If similar
benefits can be achieved without face-to-face professional contact,
the practical and economic implications of providing breathing
training would be eased. This treatment could realistically be made
available to many people with asthma who currently find it difficult
to access it on the NHS.
In this study we will transfer the key components of the
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physiotherapist-delivered programme into a DVD format and
compare the effects of this intervention with that of face-to-face
physiotherapist training and with ‘usual care’. 
Hypothesis 
Breathing training exercises taught by an educational package
consisting of an instructional DVD and supporting booklet will result
in clinically important improvements in asthma-related quality of life
and in asthma control above ‘usual care’ and of a similar magnitude
(but at a lower cost) to those resulting from face-to-face
physiotherapist instruction.
Objectives   
1. To produce a breathing training programme for people with
asthma (aged 16–70 years), incorporating breathing exercise
instruction in an audiovisual DVD format with supporting booklet.
2. To perform a randomised controlled trial on people with asthma
over a 12-month period to assess the effect of the programme
in comparison with ‘usual care’ and with that of face-to-face
physiotherapist-led training of similar content on asthma-related
health status, parameters of symptomatic and physiological
asthma control, and asthma-related health resource use. 
3. To perform a quantitative process evaluation on patient-
reported expectations of treatment, treatment experience, and
adherence. 
4. To perform a qualitative process evaluation on 12–15
participants in each arm of the trial, purposively sampled for
diversity.
5. To estimate the cost-effectiveness of the breathing retraining
interventions delivered by DVD and by face-to-face instruction
using data collected from the trial and from the GP-held clinical
records.
Methods 
Phase 1: Development phase: transfer of programme to
audiovisual media and qualitative piloting of materials 
Patient educational materials will be developed by members of the
team including physicians, physiotherapists, health psychologists,
communications technology specialists, and patient representatives.
A DVD and accompanying booklet will be created, consisting of: (1)
a detailed explanation and illustration of how to carry out the
exercises; and (2) motivational components, explaining the rationale
for the exercises and addressing common doubts and concerns. 
The materials will be piloted with a panel of 20–30 members of
the target population, purposively sampled for diversity in terms of
age, gender, education, and symptom profile. In audiorecorded
face-to-face and telephone interviews, we will use open-ended
questions to explore attitudes to the proposed treatment method in
the context of health beliefs and then use ‘think aloud’ methods11 to
elicit spontaneous reactions to all proposed materials. We will
modify the scripts as necessary, based on this feedback. After
professional production of the DVD and booklet, we will send them
out to members of our panel to view and then provide final
feedback by face-to-face and telephone interviews. 
Phase 2: Randomised controlled clinical trial (RCT)  
Trial description       
We will perform a pragmatic observer-blinded three-arm parallel
group randomised controlled trial comparing the DVD intervention
with face-to-face physiotherapy and a control arm receiving ‘usual
care’ for adults with asthma (Box 1). The study is designed and
powered to show that the DVD intervention is superior to ‘usual
care’ and that the DVD intervention is equivalent (i.e. of comparable
efficacy) to the face-to-face intervention that has already been
shown to be effective. Three arms are needed to determine
superiority of the DVD over ‘usual care’ and comparable efficacy to
face-to-face physiotherapy using a 2:2:1 randomisation plan. As the
focus of the study is on demonstrating superiority of the new
intervention (DVD) over ‘usual care’ and equivalence with an
intervention already shown to be effective (face-to-face
physiotherapy), the statistical power, logistics and expense of the
study are improved by having a lower proportion of volunteers in
the already tested arm.
Eligible patients will be sent a study invitation letter and asked
to complete the mini-Asthma Quality of Life Questionnaire (AQLQ).12
Only those with impaired health status (AQLQ score <5.5) will be
recruited. In previous work and other studies, 75% or more or
people with asthma treated in the community have impaired health
status.
Baseline assessment will consist of recording clinical data
(smoking status, asthma history, co-morbidities, medication, and
exacerbation frequency), completion of questionnaires (disease-
specific health status (AQLQ), Nijmegen hyperventilation
questionnaire, Asthma Control Questionnaire, generic health status
(EuroQOL, EQ-5D); anxiety and depression scores (HAD
questionnaire), and physiological measures (spirometry: forced
expiratory volume in one second (FEV1), ratio of FEV1 to forced vital
capacity, peak expiratory flow rate) measured with standardised
calibrated portable spirometer; fraction of exhaled nitric oxide
measured with Aerocrine Mino portable monitor). Randomisation
will occur through the University of Southampton Clinical Trials Unit
telephone randomisation service by the study nurse telephoning the
unit and arranging follow-up appointments. 
All participants will be posted questionnaires at 3 and 6 months,
and a final assessment visit will be scheduled for 12 months after
randomisation. Those randomised to ‘usual care’ will receive no
other additional attention. Those randomised to the DVD will be
provided with the booklet and DVD; for those who do not have a
DVD player at home, one will be provided. Those randomised to the
face-to-face physiotherapy arm will receive three short sessions of
contact with a respiratory physiotherapist for breathing training.
These sessions will be approximately 30-40 mins long and will be
held at the GP surgery, the patient’s home, or the local hospital
depending on convenience and preference, and will occur at
roughly 2-weekly intervals following randomisation.
The final 12-month assessment will be performed by a different
study nurse blinded to the subject’s randomisation group. The
assessment will consist of the same clinical, questionnaire, and
physiological measurements performed at baseline, plus a short
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questionnaire exploring subject perception and experiences of being
in the trial and adherence. All statistical analyses will be performed
blinded to randomisation group.
Sample size justification        
For the equivalence study (DVD vs. face-to-face physiotherapy),
using Nquery 7.0: Sample sizes of 210 in the DVD breathing
retraining group and 105 in the face-to-face physiotherapy group
are required to assess treatment equivalence with 90% power using
an equivalence boundary for AQLQ of 0.3. This assumes that the
expected between-group difference in mean AQLQ is 0, a two-tailed
5% significance level, common standard deviation for AQLQ of 0.77
and a lower/upper limit of -0.3/+0.3 for the 95% confidence interval
of the between-group difference in AQLQ. 
For the superiority study (DVD vs. ‘usual care’), a two-group t-test
with a 5% one-sided significance level will have 92% power to
detect a difference in mean AQLQ of 0.38 or greater, assuming that
the common standard deviation is 1.03, when the sample sizes are
210 in the DVD breathing retraining and 210 in the ‘usual care’
groups. 
Qualitative process evaluation         
We will perform an open-ended qualitative study to evaluate patient
experiences of the trial and identify factors that may have influenced
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Trial design 
Pragmatic observer blinded three-arm parallel-group randomised controlled trial comparing breathing retraining through a DVD
with face-to-face physiotherapy and a ‘control’ of usual care for adults with asthma and impaired health status.
Sample size  
Total of 585 participants, 234 in the DVD arm, 234 in the usual care arm, and 117 in the face-to-face physiotherapy arm.
Inclusion criteria 
• Full practice registration for a minimum of 12 months prior to enrollment
• Age 16–70 years
• Physician-diagnosed asthma in medical record
• >1 anti-asthma medication prescriptions in the previous year 
• Impaired asthma-related health status (Asthma Quality of Life Questionnaire (AQLQ) score <5.5)
• Informed consent
Exclusion criteria 
• Asthma judged at the baseline assessment to be dangerously unstable and in need of urgent medical review
• Chronic obstructive pulmonary disease (COPD) with forced expiratory volume in one second (FEV1) <60% predicted, to
exclude those with overlapping asthma and COPD with more severe fixed airflow obstruction
We aim to allow broad entry criteria (with inclusion of smokers and not insisting on physiological demonstration of reversible
airflow obstruction) in order to allow generalisability of research findings to mild-to-moderate UK asthma populations treated
in primary care NHS practice.
Duration of intervention
• Face-to-face physiotherapy arm: three sessions lasting 30–40 mins at approximately two-weekly intervals
• DVD arm: for use by participants at own home as convenient
Primary trial endpoint 
• Analysis of the between-group (intention-to-treat (ITT)) change in asthma-specific health status (AQLQ (short version) score)
Secondary trial endpoints 
• Asthma Control Questionnaire score; lung function (FEV1, ratio of FEV1 to forced vital capacity, peak expiratory flow rate)
• Fraction of exhaled nitric oxide
• Health status (EuroQOL)
• Anxiety and depression scores (HAD questionnaire; Hyperventilation (Nijmegen) questionnaire
• Oral corticosteroid courses
• Bronchodilator use
• Asthma-related health resource use
• Smoking status
• Cost effectiveness/utility
• Patient-reported process evaluations (questionnaires) 
• Estimates of adherence (use of exercises)
Total number of sites: 20–30 GP practices
Box 1. Randomised controlled trial
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trial outcomes. We will carry out telephone interviews with 12–15
patients in each arm of the trial, purposively sampled for diversity
and seeking to ensure representation of participants with poor
adherence or outcomes. The interviews will be carried after the 3-
month follow-up questionnaire evaluation. All data will be tape
recorded, transcribed, and analysed inductively by thematic analysis.
Quantitative process evaluation          
Immediately after randomisation, participants randomised to the
treatment groups (DVD and face-to-face physiotherapy) will be
shown the booklet and asked to complete a questionnaire assessing
their beliefs about asthma and their first impressions of the
treatment. At the 3-month follow-up, participants in the treatment
groups will be asked to complete brief questionnaires relating to
their experiences of treatment, adherence to treatment, and
perceived barriers to adherence. Questions to assess whether
participants continued with the treatment will be included at the 6-
and 12-month follow-ups.  
The schedule of observations and procedures is shown in
Appendix 1 and the trial flow diagram is shown in Appendix 2.
Phase 3: Health economic evaluation         
The resources needed to design and develop the DVD intervention
will be recorded. Information will be collected on all asthma-related
healthcare costs for the 1-year follow-up period using medical
records. Respondent questionnaires will be completed to quantify
time off work/school and expenses. NHS and societal costs will be
estimated, allowing estimates of the incremental costs of the
breathing DVD and face-to-face physiotherapy programmes
compared with ‘usual care’. Health-related quality of life will be
assessed using the EuroQol (EQ5D)13 and used to generate quality-
adjusted life years.  
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Appendix 1: Schedule of observations and procedures
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Appendix 1: Schedule of observations and procedures continued
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Appendix 1: BREATHE study flow diagram
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1. Identification of potential participants in hosting practices:
• Age 16-70yrs
• On asthma register
• Receipt of at least 1 prescription for asthma medication in the previous 12 months
2. Mailed invitation to participate in study
• Study information and contact number
• Mini-AQLQ questionnaire to complete and return
3. Baseline assessment (at GP surgery), informed consent, randomisation
• Physiological measurements
• Questionnaire completion
• Randomisation to groups 1,2 and 3 (blinded to observer)
• Additional questionnaire completion (groups 1 and 3 only)
Group 1:
Breathing retraining
DVD
(234 subjects)
Group 2:
Control: 
Usual care (234
subjects
Group 3:
Face-to-Face
physiotherapy
sessions (dates
arranged by phone)
(117 subjects)
4. 3 months assessment:
• Questionnaires posted and completed
5. 6 months assessment:
• Questionnaires posted and completed
6. 12 months assessment (at GP surgery)
• Physiological measurements
• Questionnaire completion
• Health resource utilization over previous 12 months
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